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PREFACE 


There are relatively few Suprly Corrs Officers in the 
Navy who have the bareat essential knowledge of Electronic Data 
Frocessing and its anplicatíon to the Navy Supply Systen. 
Electronic Data Processing is new, and it is necessary that 
more Supply Officers become qualified in the general phases of 
this field. 

In the preparation of this paper, the author has 
attempted to acquire a general knowledge of Flectronic Data 
Processing and its aprlicetion in the Navy Surply System, and 
to explain the systems in a manner to facilitate ease in the 
reading and understanding of the systems. The majority of the 
existing information on this subject is written using technical 
terme which rescers shun or do not understand. 

There is a lack of published material on 1۵ 0 
Data Processing, aná only the recentiy published material is 
not yet outdated. All materisil must be studied to ascertain 
whether or not 1t 1s still current. 

Aeknowledgment 1s made to the personnel of the Data 
Processing Branch of the Inventory Control Division, Bureau of 
Survlies and Accounts, under Lieutenant Commander H, T. Hawkins, 
Suprly Corns, U. 3. Navy, and the rersonnel of his office; 


Mr. 9. Gossett; Hr. R. L. Lambert; and Mr. ۲۰ Unzioker for their 
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generous assistance in making available thelr comrlete files 
on Electronic Data TFrocessing and for the eid rendered the 


author in explanations and advice on the subject. 
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CHAPTER 1 


INTRODUCTION 


In the past few years the economy of this country has 
grown more oomrlex as oorrorations have increpsed in numbers, 
size, products produced, and in the extent of their markets. 
Along with this growth, we have witnessed the introduction of 
mass production end revoluticnary businese techniques. This 
growth has resulted in a spectaovier increase in the volume of 
papers to be vrocessed and the number of records to be maine 
tained. While the larger corporations were ernhasizing 
producticn efficiency and lumroved merchandising techniques, 
many were overlooking the increased ocsts of information 
gathering, communication procesees, and record keeping. 

The development of the electronico computer has opened 
a new field for management with the inorease of office 
efficiency anà the unification of data processing throughout 
the organization. An electronic computer system can: 

l. Increase tranemisaion, processing, and repro- 
ductive sreeda. 

o. Reduce the need for manpower. 

1. Reduce storage space requirements. 


4, Automatically hendle sterns An data processing, 
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“> 
giving more flexibility in the rreparation of a weriety of 
reports, while at the same tine inoreaging accursey.? 

While this growth was taking place in the business 
world, the U. S. Navy experienced a tremendous growth in 6 
for World War II, and since that war it haga been unable to 
reduce to its rreewar size due ta netional security commitmenta. 
The Navy's growth has not been limited to size alone, but it 
has become more comniex due to the technological development 
of numerous equipments and the reuriremente for more extensive 
and accurate records. Top management of the Navy has recog- 
nized the need for more efficient reper work methods and better 
reporting eyetezs. The Navy Supriy Systen offers tho greatest 
opportunity for electronic oommuters tc inerease management 
control efficiency in stock oontrol and financial control 
operations. 

Thie peper will provide sn Introduction to electronio 
data rrocessing machines and thelr applieations in the Navy's 
Supply aná Financial Syateca. Also vlans Tor future adortion 
of electronio computers in these avatems sare Giscussed. The 
financial soonomies and inaresned management control afforded 
by the oommuter systems will contribute to reaching the Navy's 
objective of rroviding the country with the maximum defense for 
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CHAPTER 11 


ELECTRONIG DATA PPFOCTISING wACHTKYB 
DEVELOPMENT 


Eleotronio data processing machines used during World 
war II were maohines developed by Yrofessors Fotert and Mauchly 
of the University of Pennsylvania. The machines were used for 
scientific computations only until 1950. By 1951, the 
International Business Machines Company had developed a machine 
for solentífic computations end had delivered twelve of these 
machines by 1953. Remington Rand purchased the company formed 
by Professors Fekert and Mauchly and produced the first machines 
for business purroses. In this field they surpassed 
International Susinesa Machines, who hed no business machine 
at the time. In 1954, Internstional Business Machines ۹# 
the IBM 701 for scientific vurroses and the IBM 702 for business 
needs. Other major companies have alac produced machines for 
both seientifie and business purvoses that are favorably 
competing with IBM and the Sperry-Rand machines. 

The eleetronie data processing machines (hereafter 
termed TDPM) were not inventel or develored nt once, They 
represent the results of manto desire to solve prchlems wore 


easily and to do his work in the most efficient manner evaileble 
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The earliest labcr saving device for calculating was the abacus 
which was used by the Kindus and later by the Greeke in the 
teaching of geometry end mathematice. Ag business develored 
throughout the ages, men have been using various methods of 
caloulating, but practically nothing in the form cf labor 
saving devices was invented prior to the 20th century, The 
typewriter, the sdding machine, the addressograph, and the 
Gaioulator have a1i been develoved within a reiatively short 
span of ۰ 

The office machines uged prior to the edvent of the 
electric accounting machines were llmited in the score ol what 
they could do, and the smell number of operations they could 
perform with the further limitation cf performance without 
human intervention. The cther obaraoterlsetlos Limiting their 
usefulness are their limited ability to perform operations in 
sequence, their limited capacity to etore data for future une, 
end frequently their destruction of basic Cata after performing 
en operetion. The electric accounting machines are a major 
improvement over the beaeic labor asving macnines, but their 
capabilities are aigo limited. Electric accounting machines are 
used most efficiently when repeating the same operations on 
large volumes of data. This leads to the dividing of the data 
inte batches for the scoomrplishment of the machine onerstion 
routines. On these batches, some of the required operations 
are rerfornes on the slectric accounting anchines, some by the 
use of the labor Saving devices, ané soie etere are accomplished 


manually. Table 1 illustrates the number of cerarate stens 
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de 
required for processing a requisition at a stocking activity 
in the Navy Supply System equipped with electric accounting 
machines. This list is not 100% complete as 1t omits the 
statistical accounting data compilation, summarization, and 
analysis required. The processes listed in Table 1 can be 
accomplished in slightly less then twelve hours, which until 
recently has been considered to be a truly noteworthy 


accomplishment. 


TABLE 1 


SUPPLY ACTIVITY OPERATIONS IN 
PROCESSING REQUISITIONS? 


1. Requisitions received in Issue Control Section. 

2. Requisitions counted in various categories. 
(Several operations) 

32 Requisitions reviewed for completeness, and 
scheduled shipping date and number of line items 
entered on each. (3 operations) 

Requisitions sorted into betches by cognizant‏ .لا 
Stock U nit.‏ 

5. Batches sequenced on first stock number. 

6. Invoice number stamped on each requisition. 

7. Accounting information verified and 0 
assigned. (2 operations) 

8. Dummy header card key-punched. 

9. Dummy header card key-verified. 

10. Detail cards reproduced from dummy header cards. 

11. Cards and requisitions matched, sorted for each 
reviewer. (2 overations) 

12. Stock reviewer takes action. (Several operations) 

13. Requisitions reviewed for possible change in 
accounting data. 

14. Second header card for invoice key-punched. 

. Second header card key-verified. 

16. Stock reviewer pulls all offset balance and 
detail cards. 

17. Balance card and mark-sense data reproduced 
into detail cards. 

18. Above punching verified. 

19. Transaction Register run off and new balance 
card summary-punched. 

20. New balance cards interpreted. 


ای u. ha‏ نسحد 


g ma 


1 
7 
di m 1 nm که مس بویا د‎ 
"dies s و‎ ms «> A A گ۲‎ 
ANA ALAS عبيون ريدس سب‎ md mud ai 


کو i Ald‏ امن & < ٢ AZ‏ ا 
> سس Zt “EA A)‏ 


a teo temm 1 سب‎ 
] ..  ْی ووه‎ o aa 
' I". omm 0 1 € vm > 
' -6  L 1 = دیا‎ 
RA سي‎ = > e -a سی مل" او‎ 
۱ an وی‎ 22272 
— وا ف‎ - 
m m A k.” a ا ال چیا سم‎ oi 
011 ملت ! آج ,می )یه پس"‎ ۷ IIA 
ma?) سس‎ i . — m 
: w A y < TA < ~ 
. ER. ANERILIME  1(0Q ہے‎ 
دده‎ m — 7 Lan i ,ریه‎ mE [É 
رہ‎ f) — s a — w + 
Do à ١ سصےہ‎ m 
Fr ne سے ا‎ > =i II NE 
rai -' ! "n MANO نه١‎ wu 
PE rut ico 
. “e ` 
es us 
ا‎ J/ 


o Aii ue‏ عا شا 


—-—— sad — 





ale 
TABLE 1-Continuad 





21. TR proof listing run off; stetistical totale 
acoumulated. 

22. Detail oarés sepsrateä from old balance oarda. 

23. Detail cards interpreted. 

oh. Issue detail cards separated from others. 

95. Issue detail cards requiring invoices separated 
from others. 

26. Quantity and unit price multiplied. 

27. Multiplication verified. 

2. Cards sorted into invoice number sequence. 

20, ‘Segond header cards sorted into accounting 
number ۰ 

20. Second header cards merged with master activity 
name ۰ 

51. First header cards reproduced from merged deck. 

32. Second header and master activity name cards 
separated. 

33. Master activity name cord file merged beck 
together. 

3h, First heoder cards Internreted. 

35. Second header cards interpreted. 

36. First and second header cards merged together. 

77. Header cards sorted into invcloe nurber sequence. 

38. Reader and detail caräs merged together. 

39. Invoices pun, simultaneously unching financial 
detail card. 

ho. Accumulated requisitions sorted inte invoice 
number sequence. 

bl. Requisitions matched with invelces. 

42. Invoices verified ipu requisitions. 
(Several operations 

43. Involoes separated for distribution. 

Ud. Requisitions and file copy of inveice sorted 
into requisition number sequence. 

H5. Reguisitions and file copy of invoice filed. 

WA New balance cards filed by stock reviewer. 

l7. Warehouse oopies of invoices sorted inte groups 
by warebouse 
aj. 2., Navy Depertment, Bureau of Supplies and Aocounta, 

tro uc on to Elec ronie Data Processing Machine Apnlieations. 
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In the handling of data on a comrartrented oreraticnal 


procedure basis (batches), the indirect results or limitations 


usually encountered are: 








-T- 

1. Fach additional extraction of information 
Aesired from the baeic data reuuires one or more aáditional 
opers tions; 

2. The mental outlook of those developing or 
reviewing the procedures and of those responsible for smooth 
operations has been responsible for wany of these persons 
thinking only in terms of the proeess and not in terms of the 
systems, Tunctione, and objectives; 

3, The processing of excevtional cases tends to be 
inefficient and tine consuming; 

Y. This method causes a constant chysaical movement 
of papers from one point to another with waiting tine between 
each processing, so actually the result is that only about 1% 
of the time requireá to process an involoe "normally" is 
actually the processing time. 

Electronie data processing machines have charasteristies | 
and design thet sre entirely different from those machines 
previously used for data proceesing. The FDPMe will overcome 
many of the diffioulties encountered by electria accounting 
machines, but the one begiec oroduct or improvement they offer 
19 speed. "Even though the other benefits center aroun speed, 


they cannot be considered ۱21۸: ۰. 





Flectronic data processing machines (sometines called 
automa tie data processing tfachines, automatic businesa commuting: 
machines, eleotronio brains, gient brains, ste.) are ۵۵ 
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سے 

that sro capable of performing Anternal arithaetical and 
logiosl operations on numerical and alphabetical data. These 
machines also have the characteristics of having instructions 
or orders telling the machines the operatione to perform stored 
within them in exactly the same manner as the data to be 
operated upone 

In order to understand EPPMs, much more than definitions 
are needed. There ere two general types of computers, the 
general purpose type and the special purvose tyre. The 1 
purpose computer is the ata processing center, comnletely 


integrated, and able to perform funotions of data processing 


as: 

lo Reoeíving information; 

2. Converting information; 

3, Sorting data; 

4, Collating data; 

D. Computing ästa; 

6. Transmitting data; aná 

T. Putting data in a usable form as the printed 
outrut. 


Tho special purnose machines are those lirited to the type of 
computations or to the functions they can perform. These 
machines are designed to handle serarate asrects of data 
processing as recording the number of teleshone ealls ond 
computing the monthly telephone bills. 

In order to operate effectively the TDFY must: 


ie Provide a method for getting the data into the 
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machine=-the ۳۳۶ 

2. Provide a method of getting the anawers cute~ 
the OUTPUT; 

3. Be equipped to store data on which it is 
working or may need for future worke-the STORAGE; 

4. Have a unit in which 18 rerforas ite arithwetie 
and logical operations--the ARITMVETICALeLOGICAL UNIT; and 

5. Have a means of determining what orerstions it 
ls to perform an? controlling their sequence=-<the CONTROL ۰ 

The terma “electronic date prosesaing machines" and 
^eleotronio oomruters" are often used as common terms with the 
gang meaning; however, there are definite differences involved. 
The EDPH always hase a method for storage ns the magnetic tane, 
but the computer frequently does not. The EDPN has a much more 
flexible inrut and ontewt equicment than e computer. Computers 
usually handle only numeric data while the FDPM also handles 
alphabetic and special character information. In tha operations 
of the machines, the computer is designed to handle involved 
methematical computations while the EDF is designed to handle 
business operations. EDPMs usually operate et Lower internal 
speeda than computers, but they have faeter terninsl eguirment 
to provide for Taster input and outrut of large volumes of dete. 
Mg spnlications in the Navy Suncly Syetem recuire the use of 
EDFXs of the general rurnoose ۰ 
The general business abilities of the machines have 

deen mentioned, out as the guthering of business data, 


nroeessing the dats, and the transmitting of the information 
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within the comoany are go general, some of the arecifis 


buginess aprlications 0 the EDPXa should De considered, 


Some of these are! 


le 


13. 


17. 


Payroll proeessing: 
Billing; 

Aescunts ressivable meintensnce; 
Genersl secountins; 

Cost ۷ 

labor 26 
Aeeounts vayablo; 
Budgeting; 

Inventory 1 
Manufaeturing achesduling: 
File maintenance: 

Report vreparation; 

Soles analysis; 

Job eontrol; 

Shop echedulinz; 
Orerational snalysis; and 


Programmi Nge 


There are other arriieations for the FDPéMs, and theese will be 


developed within the organization according to the needa of the 


buúsinesa "nf to the skill of those using the machines. 


types of 'nebines 


The principle electronlo business computers cun be 


divided into four clasaes! 
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Le 


£500, 000; 


“< 


ico range. 


۷ 


il» 
The Large size opetins about 72,000,000 or more; 


The Medium size usually ranging from 550,000 to 


The Zmall gizo eceting $50,000 or lens; and 


The Tpecial Furcoge machines with en indefinite 


Table 2 shows the major equipments, with manufacturers, aprroxi- 


mate sosta for rental or rurchase, and an indicator dencting 


whether they are Largs, Medium, or Small. 





The electronic date processing machines sre baaleally 


simrle, but in order to understand how they operate the 


language of the computer must be understood. In one syasten, 


the awltehing of the elements of the computer cen either be 


opened or elosed, therefore, the language of the computer rust 


conform to a system utilizing these two positions. This ta 


celled the system of binary numbers, and it involves the 


conversion of all input aná output data to ani from binary 


numbers. This aystem was used in the eariy days of computer 


development aes it made comvuter design easier and the computera 


ches ver $o buila 


for business applications, it hse besen found thet the 


decimal system of counting or numbering is a more efficient 


lenguage for the comruter. This system eliminates the 6 


reguireé for conversion to binary numbers, Jecreases pregram ing 


time, nnd deoresses treuble shooting time during oreraticns. 
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Fig. le-Large Type Computer System 
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elTe 
For business ap»liíoationa the decimal system shoulé be used. 
Up to the present time, most computers built utilized the 
binary numbering system, but the turn is now to the decimal | 
comruters, and those using the binary computers in businese 
are almost unanimous in their desire to secure a decimal 
computer, 

The operations of the com-"uter oenter around the five 
requirements, Figure !, necessary for commuters: 

1. <INPUT; 

2. ۳/۳ 

3. BTORAGE; 

4.  ARITEMETICAL=—LOGICAL; and 

S. CONTROL 
Understanding the operations in these five sreae will provide 
a general understanding of how the comrutere operate. 

The input devices are those used to get the data into 
the machines. They foaeä the machines the numbers and letters 
thet constitute the primary data. These devices are very 
important aspects of the system as the arnlications of the 
yê tem depend unon the availability of adequate inrut facilities. 
The input devices must be able te handle large quantities of 
data with great sreede. The most common inrut devices are! 

l. Keyboards attsched to 1۵ 
2۰ Magnetic tape ۴ 

3. Peper tare inputs; and 

4, Punched card renders. 


All of these devices ure widely used, but the magnetic tare ia 
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OPTIONAL EQUIPMENT 


1 3 
4096, 8192, or 12,288 OUTPUT 36-BIT WORDS IN 1's 
WORDS OF HIGH-SPEED COMPLEMENT NOTATION. 
MAGNETIC-CORE STORAGE A TRUE 72-BIT DOUBLE-LENGTH 

ACCUMULATOR 


16,384 WORDS OF 
MAGNETIC-DRUM STORAGE 
(INTERMEDIATE SPEED) 





1-10 UNIVAC MAGNETIC 1 
TAPES FOR BULK STORAGE 
(VARIABLE BLOCK LENGTH 
OPTIONAL) 








MEMORY 








= 3 
CONTROL ARITHMETIC 
2 | سے‎ 
| A 
۱ 2 | B 
| INPUT 
FLEXIBLE TWO-ADDRESS LOGIC | i VERSATILE INPUT-OUTPUT 
41 FIXED POINT INSTRUCTIONS B ALLOWS WIDE SELECTION 


OF INPUT-OUTPUT DEVICES 
PERMITTING USE OF THE 
SYSTEM IN REAL-TIME 
APPLICATIONS 


OPTIONAL “FLOATING POINT” 
INSTRUCTIONS 





OPTIONAL EQUIPMENT 


Pig. 4.-Diacram of Comruter Operations 
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preferred and will probably emerge to be the stunderd sedis 
used due to ite speed potential and ite compactness. ۵ 
tapes are not yet rroven for sdejuacy for primary records, 
avéitability and legality, end the cost of the tape is higher 
then the other three wethota. However, advantages will acerue 
28 the tape becomes less exovensive, and tha su4t and legal 
reoblens are resolved. Another masjop sÓvantege of the 69 
tape is that there is no limitation on the length of و‎ 
thet oan be handled. The magnetic tape is ususily rade of a 
Plaatic ribbon eosted with iron oxide: sometimes a metallic 
tane ig used. The information is transcorre to the magnetic 
tape either from perforated paper tare, punched cards, or 
written on the tape with a magnetic tere writer. 

The storage Cevices, Figure 5, of the computer may be 
classified in three categories derending on the average time 
required te find any given piece of information stored, or the 
&goesc tine. The Glasses are fast, medium, and slow ۰ 
By fast access 1t is meant that the machines cen give access to 
any given cleoe of information in about 500 mioroseconós or 
less. The medium accese tine in from nix to eight. milliseconds 
up to two or three setonds, and the slow access tine ranges 
from several seconds to several minutes. 

The faet acceas devices are the *lectrestatio “emory 
Syatem and the Magnetic Core System. The electrostatic system 
uges n esthode ray tube that operates by generating a beam cf 


electrone whieh pasa through two seta ofr deflecting v toas. 
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Magnetic Core Storage Magnetic Drum Storage 
4096, 8192, or 12,288 16,384 
words words 


Fig. 5.-9torage Dovicec 





Univac Magnetic Tape Storage 


1 to 10 units and variable 
block length feature available 








NU 
upon any desired spot on the tube. The face of tho tube is 
divided into a checkerbosrd erray of many small squires on 
which the data is reud in or later selected out. The magnetic 
core system uses ferrite cores which are tiny doughnut shaped 
rings that are magnetized in a special way. Once magnetized, 
the conditions are remembered indefinitely or until the oore's 
condition is chenged by the writing in of new dete. 

in the medium access group, the magnetic drum is the 
most common form used for internal commuter storage. The drum 
is a rapidly rotating cylinder eontinuously driven by s motor. 
It is made of a nonemagnetic material thet can be magnetized 
readily. On the outside of the drum there are many heads 
that ean be read from or written into by magnetizing small 
spots on the drum's surface for writing into and by detecting 
the presence of magnetized spots for reading from the Crum. 
Each drum oan store the equivalent of the amount of data stored 
on 1,800 punched cards and has the average access time of 5 
mjllioeconds. Magnetic drums are widely used as they are 
economical, reliable, require little maintenance, comract, an 
efficient medium of random access memory, non-volatile, and 
permanent memory devices. In inventory systems, large random 
&00e88 memorisa «ra required which hag led to the development 
of the I2Y Tyre 305 RAMAC, Figure 6. This storage oyster or 
file is capable of nanólins 5,000,000 characters on the 50 
ferrous oxide coated aluminum Gisks that look like a huge 
record player, and the reading and writing is done by an arm 


travelling on cenventric tracks on the ¿lek until 1% locates 












MEL 


nF 
چا‎ á `w ےھ‎ 
=~ درم ہم‎ 
EN Ld 
ae سر 93 س‎ 2 
1 ee 
ېر‎ ve A) o^ qure 
wes = = am nonem ونش‎ 
n r fum. cm Deme rmm 
- Wee ہہ سم ہیف بس ما‎ imm .“ t 
m m cto cm o oc السام‎ 
Ce—s à OR Es od 99 سو‎ e a + دای‎ 
= 9o) —— وور مج اس لس‎ ee اص‎ 
٢س‎ e Ú i. + > s 9 FE a 
la پچ‎ o A o al d m mum ae AAT 

o iuo), o doc o A‏ —— ےم 
e e rie -w une i ss‏ 
Led “0. " ee 6‏ مه 
ګرا VA‏ ا م ie ars J (etm Sl‏ 
ie wee See Se SS se‏ 







2 



















































| 














— P A سد‎ wie 
- e ross & © e - ec) a A يو‎ 
> T7 ñ ے ۶ س‎ Ca Bb ñ 

"eae - € =” (Xo o hk s.s 


ee > 


| 0 "اي یئ م د a)‏ —- 








Fig. 6.-RAMAC Disk Storage 





Qe 
the Gesired track. The average occess time of the 10.11۷ م6‎ 
81x-tentha of a second. 

The alow access storege units have a tremendously 
lerge capacity, relatively low acceso time, and have a very 
low oost per bit af information stored. Magnetic tapes are 
universelly used on the large tyoe “DPMs. Each single 2,100- 
foot reol of tape cen store the information contained in 20,000 
punched oerds. In the Navy Supnly System one resl of tarê mey 
contein ali infcrmation that 1s now stored on 50,0050 ۰ 
The magnetic tepe prinoiple of storing information is the Same 
es used on the magnetic drun. Resiíng fro: aná writing on the 
tone is ¿one by a photoelectric ceil with the taps mounted on 
a device similiar to a motion pieture projector. The access 
tine en tanes le elow, as 1% requires up to several minutes to 
locate data. The tapes are used beceuee thay are eccnomicsl, 
raliabdle, compaot, permanent, ond there is no Limit to their 
storage. The other tyree oF slow veeess storage media rre 
magnetic wires, vhoterm:arhic storage, and registers; however, 

none of these are used in 92 ۵ eqvivmente. 

The heart of the EDPM is the Arithmeticel-Logieel Unit 
and the Control Unit. These are loceted in the game cabinet, 
whioh la -hysiíosily culte larr^, some ten feet high, three feet 
deep, and forty fest long. This unit onnteins the fast access 
storage device, the registers for holding ¿sta being orersted on 
and the devices for controlling the oreretions,. Iè also sentain 
the associated hardware to seeommiish the arithmetio and lorical 


operatione and to control tha transfer ef information ameng the 
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various units = input, output, and storage. The arithmetical 
unit orerates on the princicie of a cirouit with two tubes, one 
conducting current while the other is shut off. Each time the 
electric pulse is directed to the control grids of the two 
tubes, their relative positions ehange; the tube thet wes on 
goes off, and the tube that was off goes on. This is culled 
the "flip-flop" and is desoriptive of the beh»vior of the tubes 
in the circuit. Electronic computers are controlled by the 
combining of a number of flir-flons, and the eceuracy of control 
end Siming ie dependent unon the engineering perfection of the 
commuter. The timing 18 critical as the individual pulees may 
be only 1/1,000,000 of a second in duration. The arithmetical 
section of the comruter will do the baslo arithmetic etens as 
add, subtract, wultiply ana divide. These are accomplished by 
furnishine the computer with instructions thet tell the 
comrnuter the address of the factors involved, the oreration to 
be performed, and the addrese where the result will be stored. 

In addition to the arithmetical operations, the 
computers have the ability to carry out logical operations 
that permit them to handle exceptions and sreclal cases in a 
standard procedure. The com -uter normally goes from one succes- 
sive operaticn to the next, but if any unconditional jump 
instruction tells the computer to take ite next instruction 
from some other than the one in normal sucoession, the commuter 
will aske o jump into core new place in ite memory for the next 
inatruction. Thus the comruter can recornize several Dossi- 
bilities, and then use thet infermation to select the 


eppronriate succeeding oreratisns. This ability has given the 
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computere the nicknames as " Gient Brein" and "Electronic Pry in,” 


but by no atreteh of the imagination oan it think or be consid- 
ered to be a "brain." Comrutero are not smart, es everything 
they accomplish must be furnished to them with many detailed 
instructions. 

Computer control is divided into two different parts, 
the external control and the internal eontrol. The external 
control 18 the operation of She computer using the computer 
console, Figura 7e The operator can start and stop the 
computer, perform any operation, control any input and output 
device, read eny register cr counter, and reed in or reed out 
of any memory locrtícne The mechine will alemal the crnerater 
if 1t ٥00152608 any error or if the computer 18 melfunstionine. 
All creratione are usuniiy crecramed intc the sumuuter so the 
operator usugliy only hee te stor or Start the comouter. The 
control congole giver the cperator e comvulete oleture of what 
ls going om inside the meenine ond giver hin control over the 
funatione of the machiíns. 

The internal control functions of the computer ere the 
oontrols that provide maintencnee control, marginal checkinr, 
and eheeking asecurecy either oy rrograr or ky buílt-1n cheeking 
facilities. The computer contrel unit tells the operator of 
the failure ام‎ come component and the location of the oomronent. 
The norginai oheeking is done by a built-in meintenenas elrmuit 
tha cheeks te resistors, tubes, sirenit commonente an! other 
parte tc assure that they sre creme time within their rreseribed 


val are enan and, if net, there elements oan be reoiseed on a 
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routine maintenence basis, and the corputer w111 never actuelly 
fail. 

Computers produce results with great speeds ond are 
capable of making numerous errors in e few neconäs if something 
goes wrong. “he problems with these errors is the realization 
that the trouble exiate, loeslizing the trenble, and taking 
corrective action. One method of checking ie the programmed 
checking or the programming of information into the computer 
eo thet it will perform the same oreration in two different 
ways thereby allowing for a check of the results. Another 
method ef internal checking is the built-in feature that 
includes dunileste arithmetíical and logieal sections with auto- 
matic comparison círcuits. With these two methods there is the 
question of which is the more efficient, the additional 
prorrameing or the additional 20 to 25% in the coat of the 
comnuter with the built-in checking facility. The programmed 
checking requires more lengthy programming, which may be very 
costly in man years, so the builtein checking procedure may well 
be an excellent investment. Another feature of some computers 
is the error checking and self correction where the computer 
recognizes the error, returns to the last block of data and 
repeats the operation. If the error is calculated correctly on 
the repeat operation, the computer continues with its orerations. 
This feature is very imrortent as many isolated errors are 
corrected internally with no machine stoprage or wasted effort 
in seerching for the trouble. 


The output devices, Figures 8 aná 9, of the corputers 
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are limited ana there ure relly only two used v$ present, the 
high speed printers ond the runched cerds. The ^rinters ere 
similiar to the eleotrical secounting mechine printers with 
tyne wheels and the ability to handle 120 to 130 cheracters 

per line. The amazing feature of these printers is their 

speed. Speeds of 600 lines per minute are common, ond there 
are Machines that print 20° to 1,000 lines ver minute routinely. 
The punched card output devioes runch cards instead of printing. 
This may be beneficial as there are many uses of the munched 
cards in combination punched-orrd and rrinted date systema In 
business. 

There lea development work being Zone on the outrut 
devices, one of which is the work of Congolidated-Vultee 
Airersft Corrorstion of San Diego, California. This company 
has developed a Geata outrut eyatem using the high sreed of the 
cathode yay. This ray will display 10,000 to 20, 000 characters 
per second or about 12,000 lines rer minute. This method 18s 
limited as the data is on the face of the cathode ray tube 
rather than being printed on paner. The present recording 
medie 1s a high speed camera photographing the feoe of tne 
cathode ray tube. Efforte are being made to adapt this to a 
chemical printing proceso. 

Another type of output device that has been develored 
is the electrostatic rrinter capable of printing 5,009 worie 
rer minute. This device impresses characters, in the form of 
electrostatic charges, on a srecial, low cost paper which is 


passed throuch a dry ink bath where the particles adhere to the 
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charged areas. The paper then passes over a hot plate where 
the ink is permanently fixed. 

The entire success of the EDM inetallation derenäs 
upon the edeguacy of machine programming. The machine will do 
nothing without inetructions. Programming is a very expensive 
part of the EDPM instelletion as 1t trenslates the deta 
processing problems into machine language. The machine progran 
consists of three varte: 

Le A set of machine instructions; 

2. A detailec flow chart dericting the eequence of 
the operations in the program; anà 

zZ. A get of instructions to the machine operator. 
There are fixed and variable programa for the corvuters that 
may be internally or externally atored. The fixed vrograme 
are usually found in apecieal purnose machines aa airline 
reservations and inventory control, while the variable program 
computers are the general rurrose type and will follow any 
sequence of instructions. Ths externally programmed computers 
use a wire plugboard to set ur ahort routine caloulations, or 
they may receive thelr instructions from runched Garde, Using 
a single card for each instrueticn. The internally programmed 
machines are the most cvommonly used as they receive their 
instructicns in coSed form in successive memory rosis ions and 


exe eunte tne operatione successively as coded. 
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recess: 
The rleetronte data processing machine's decision- 


making ability 16 very limited as the machine arrives at its 
decisions by som-arisons of alcrhanumeric quantities, ana the 
only powesibilities sre “greater than," "equal tc,” or "ews 
than," It asts on the basis of its predetermined sezuanse of 
processino stens whero the possible sequences depend sciely 
uron the condition exieting in the comperiecn. The criterion 
for eck cerperison suet be set ur by peorle, converte? inte 
machine lenguare, and sfter thie is cone, the EDM will make 
the decision end follow the croyer sequence of etera. in 
addition to Ate limited deoalclonemaking samabilitlee, ihe 
EDPM has no ability to exervise judgment. In ths davalonment 
of “DPM wrograme, Lf managesent can take the quantative 
eriteris of choices in decision making, the VDTM way exerolae 
the decision-making funetion now beinge Rade at the olerical 
level. °" The potentislitias of دی م171‎ decieionemaking tools 
Bro enormous: the diffieu.tiecs of aohlevenent, equally ,وب‎ + 

In the study of ELPH the terms " resblem definition" and 
“ problem specification” are useá aná should be underatond. 
“Problem definition" invelves the existence of a prouviop er in 
a brosder senga «ny tmjor Dusiness funetion. The first element 


or problem definition As to leern everything ebont* the «robles. 





- Mevy Devartrent, Parenu of 875865 cad Accounts, 
Introduction ts Elestronis mus یو ڑب بد دب ریت‎ Mevring Seo] leetions. 
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Limitine the etvdy te the whet is only a pert of the problem 
definition, but the why, where, when, and how muet be investi- 
gated, charted by flow cherta, aná written up in detail. The 
geecne element ef rreblem @efirittion consiste of the deavelar- 
pent of alternate metho’a cf hentling functions es s whole. 
The third nhese thet follows ig the evaluation cf the resulta 
of the f'ret tun stens end the deciaion on a Muture course of 
action. Problem definition with its three nhasee is the basis 
necessary for arriving 2t the decision for or amainst conversion 
to on FEPY ۵ ۰ 
"Problem spectflastion” te the taking cl a broad outline 

of vhet la to bs done with surportine deta and informetion, and 
eonverting this into a defialled outline as to how the Job As to 
be ¿ones Problem specification resulta in detailed nroceduresg 
in ordinary language and flow charts, for the performance of 
necessary operations to accomnlish a data prosessing function. 
In FUP systees, the factora of problem spsolfleation include: 

10 1۳۳705 6۳۵ 

2. Proceesina erecifications; 

Output srecifications;‏ ور 

h, Standard or library specifications; and 

 Specifiostions for exceptions or errors.‏ و5 

Justifying an EDIM eyatem for the business man and for 

the military man involves 4ifferent but somewhat similar 
considerations. The business man muat always keep in mind the 
FpofAt end Loss Stetement while the military man ia interested 


in wmilltery efficiency, then the amount of dollars he caen suve. 
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The dollars saved for the military man is similar to the profit 
gnvinga for the business man, but the dollar value of defense 
cannot be measured. Even with the differences in their objec- 
tives their justiflontion metho%s end studies are similar. 

In the businese world, the members of ton management 
generally decide that an FDPM syatem may be useful, and a 
committee ia then anpointed to study the problem. The committee 
nembers are carefully selected and usually include a vice- 
president, paverwork management pergonnel, acsountine personnel, 
end administrative personnel. The committee studies the feang- 
bility for the system and rresents the resulta to top 
nanagerent Tor decision. Soretízes even the Boer?! of Directors 
of a company make the decision for the FEDPY conversion. Some 
companies o nog use an internal committee for these studies, 
but call in management consultante, who moke the comrlete 
feasibllity study and present their findings to management Tor 
decision. 

In the military, there is often a committee established 
consisting of top management officiala at an activity, who 
gtudy the feasibility for the FDPX, However, in the military, 
the activity cust receive rermiacion and aprroval from the 
parent bureau, from the service management officer, and from the 
executive officer of the service secretary vrior to conversicn 
to EDIM, The allotment of funds to finance the inetaliation ie 
another major consideration for the military man to study. His 
Justifierntion may receive susnort from all offices, but funds 


may not be available to finance the conversion, and he rust 


| 
| 





A 





> ۲ 
نس x eh‏ — به ماس 
ول oie mm m‏ 
t anim tt m cn NE‏ 
J. A...‏ دے م — e— M‏ مہے۔ موو 
EIE —— T" A‏ > 
سسس اس ادات انساقس په LLL‏ 
m‏ مس ہے em‏ 0 دد .ا 
سسښت ۶+ c A»‏ ا فس ج ئک cU‏ سم بې ېي 
همد( 9ھ — اس مر چم سواه پس ————- 
l —— w -— TETONA‏ — — — = 
.کک 5 

Ml ee te سسوم ليه سا‎ A 445 يې سي‎ 
pa يه‎ lena من سه‎ i. jP ہو‎ AA 
اه لد وا ابص‎ ci? “Gide bia a Va 
fmt aa پک‎ eee E Pu YAA, Un) 
-۲۸۴اټاه ۷ي په ام لټ‎ IAN ot to ju. a 
وو مس‎ cime AA er Co ome mas 
i" date ut ې پس‎ w ودام‎ T وو‎ 
UR amm, =s mup m h s | ۱ 

Doi ¿v po 9o coo t ot د لاا‎ s 

















سا 
weit unt'l funda beccne available.‏ 

In the Navy Supply System there sre four main 
considerationa unon whieh an affirmative answer for an ۷ 
Conversion may be based! 

l. Savings in clerioal labor, space, equipment, 
end other errenses financed by the Bureau of Suprlies end 
Ageounta arvropriationa; 

2. Savings in exvenses financed by other sypro- 
priationa; 

3. More effective supply operations fron better 
@nd wore a@veneed processing teehniques; and 

i, Mobilisation possibilities. 

Any one of these four may be sufficient to justify An instel- 
lation, but in any installation the other three advantages 
probably will accrue. 

Conversion to FPOPK is not an overnight affair, ana 
there are meny detailed studies that must be undertaken prior 
to arriving at the EDPH convergion decision. Seven essential 
stera in studying end cesigning un EDPM conversion in business 
are?! 

l. A thorough analysia of the present system must 
be made; 

2. An outline of realistic objectives for the 
system must be made by working with top management ona other 
levels 01588517 cr indirectly concerned with deta proocasaingz 

3. Plenning munt he done creatively and with 


imagination; 
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Y. A detulleä @echine reseerch progran must ba 
undertaken with the committee doing the researon as the 
ultimat> deeision on thae equipment to be chosen remains with 
tha committee; 

5. A lay-out of the 55661716 steps by which the 
system will take shape must be prevared; 

6. A complete cost analysis muat be ۰ 
This will probably be the item thet will beer the most welrht 
in the FDP decision; and 

7. A detailed sohedulo for converting to the new 
program and for the installation of the machines must be male, 

A timetable for the study and conversion to an 4 

system should be prepereá, end on the basie of pant exzoerlence 
in business, the total study will very from twelve to thirty 
months with each step requiring the tire get forth in the 


fellowing tebdis: 


PABLE 32 


TIMED REQUIRED FON FPEASIBSILITY STUDIES 





Feasibility Study . , هم < و‎ as so 
Review of present operations .. . 
Development of new tata flow lines 
Research on equipment . . . . . + » 
Preparation of a recornentded nrogram 
Testing of systcm and eguioment . . . 
^peroval snd indoerinstion period . . 


9 ° ° e 


1 2 
2 6 
2 "+ 
1 to 3 
3 8 
1 2 
1 3 


o e ° e ° 9 * 9 
e e * 4 e ٠ © s 


° o e a e $ 9 o 


Installation and treining period . . ate 2 
Total eatineted time .... .. «lf 9 0 









American Management Association. Esto! | g Bl 
In “ated Dota Processing Svetem New York: American 
81127020115 ۸898060185101, Inc., 1956), p.35 
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In the Navy Supply Syatem the detailed atens outlined | 
above for business may not consume the estirsteó tives sg the 
Bureau of Supplieg aná Accounto has esteblished a branen, 

(Code 816) of the Inventory Control Divialon, for the study of 
EDP systems. This division develops und monitora the Bureau 

of Suprlies pná Acoounte date processing rolicies and nrosedures 
to assure exneditioue, commlete and arrronriate utilization of 
ejuipments and teehninyues. It provides assistance to the 
motivities of the Buresu of Sunplies and Aecounta in making 
feasibility etudies, investigating equirwenta, providing of 
financial and budgeting data relative to 87 costs. It maintains 
a technical information service and varticirates in the 019-8158 
exarinations ànd analysis of orooedures emoloyed at activities 
of the Puresu of Suprites and Accounts. This office 1s staffed 
by highly technical personne], skílled an? exveriencel in the 
Navy Suncly System procedures end the EDP operations. 

Ag the activities of the Navy Sup-ly System are similar 
end have similar problems, it is not neceserzry that each 
activity indenendently justify an EDPX installation. Tilot 
runs of the equipments are made, and after a successful conver ` 
gion at one activity, other activities ean prototyrs the 
installation ané olrecumvent muoh of the work and cast of ۷ 


justifieaticn aná conversion. 





One of the major problems facing business at well as | 


the Navy ie the recruitment, training, and retention of 
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personnel to operate the FDP". There ls no labor merret for 
CDP rersonnel; it is all demand and no supply. Thie soarcity 
will probably continue for a number of years even thourh 689 
are being taken by the producers of the machines «ni sone 
colleges to train more personnel. 
Al] EDP personnel do not require the same training, 
characteristics, or background, but there are several 8 
of versonnel thet will be utilized from the beginning of the 
EDP study until the time the installation is made and operating 
smoothly. These grours are! 
1. The analysis group; | 
2. The problem specification group which may or 
may not be the same as the analysis group; 
3. The programmers; and 
,لا‎ The machine operators. 
The analysis group versonnel are those who will set up 
e time scheduie for the EDP applications atuĉy, acquire a basie 
knowledge of ¿DP methods and eharacteristios, study the existing 





systems and procedures and cvaluate them for EDP practioability, 
supervise the detail problem ampeoifiontion and programeine, 6 
develop the long range program for an effective "D? system 

The members of thia group should be resronsible to a high level 
of management directly aná shoulä work on this problem on e full- 
time basis. The qualifisaticna for these rernonnel are thet 
they should know system objectives, meh sard procedures and 
techniques; have come exrerlience in wreeedures, metho?s, 


statistical analyeis; and an acjwaintence with FPP methods end 
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potentielities. 

The members of the analysis group usually wili be 
obtained from within the organization. Those requiring KPD 
method training should receivo a minimum of one week's training 
and a few should be trained for nt least a month on programing 
of & eneolfic equinment. The other membere of thia group 
should avail themselves to the one or two weeks’! courses offered 
by the various manufacturera, each menber studying a different 
equirment 1f roesible. 

After the analysis group has 030711۸6 the etudy, and 
an YEPM installation 18 decided unon, a problem smecifleation 
group should be organised. This group wlll net be large as its 
Bize will Geven’ uron the job to be done. One or two of the 
personnel in this group should be thoge who were in the analysis 
group, end who had at least one month's training on the EDPM, 
They should krow cunched rard rrocsedures and should have a 
knowledge of the objectivos aná the procedures of the activity. 

The third groun of personnel required are the 
progransere, who probably will be reerulted from within the 
eaetivity 1f eleotria acrounting machines are used. The number 
of progranzera will vary aa more programmers are reyulred curing 
the conversion and the first year or two of oneration. The 
requirements Yor the programmers are many, but one important 
aualificatíion is e logienl minû. They shoulá know the activity 
aná its operations, nnd being mathematically inelined is 
helpful. he nrogranmers should be gelectsd soon after the 


ñezision for the ©DPM inetalleticn 1s rade. They should be 
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tm 
trained intensively by the company furnishing the machine for 
a period of tro or three monthe. After training, about six to 
twelve months of operwsting ex erience aro required to gin 
profloleney in programming. 

The final groun or ED? personnel la the overating group. 
This grour includes the card mimeh operators, the tope recor- 
ing bechine operators, and the operators of the computers This 
1s the grour of personnel tnet la most troublesome for business 
and for the Navy. Their work, espeeialiy oard vunch end tape 
recording personnel, is usually very boring and there is an 
exceptionally high turneover rate in their ranks. These people 
require little training, whereas the computer onerstors require 
a considerable amount of training. To ald in the selection of 
the operating personnel, the larger computer manufecturera have 
devised aptitude testa for EDF personnel. Interne tional 
Business Weohines uses the test, "Aptitude Test for ۷۸ 
"rograrmers,*" »nü also has other aptitude tests for operators 
and csrá yunch rersonnel. These tests have proven very aatis- 
factory. 

The operations of an VDPH ingtalletiíion reguíire little 
genius once the programs are designed, established, and in 
operation. Nearly anyone Gan ro through a group of fixed 
motions, and with food aupervislon ean attain the desired 
results. An unskilled high sehcol graduate can be trained in 
a short time to hanéle most data rroceasing jobs. Companies 
stucying dota rrocessinp personnel problems have found thet the 
older workers, mele or female, are more steble ond more "ro^uo- 


tive in this tywe work then the younger workers. 
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There 19 à great humen relations problem 1n ۵ 
& group of EDPM operators due to the nature of thelr work and 
the demand for thelr services. Their pay cannot be too hish as 
their work is mostly routine, and as they work in close juarters 
on integrated processes, they must be able to work with other 
960-16 harmoniously. They also operste extremely costly 
machines and work on highly imrortant data. Companies must have 
high employee standards anf provide an adequate selection and a 
recruiting program thst wlll assure competent personnel 
necessary for a euocesaful LDP program. 

An EDPH oonversicn sometimes generates a fear in many 
employees thet the FDPM 16 a threat to the security of their 
Jobs. Labor Union leaders of office worker grou-g heve Gade 
statements to the effect that office eutomation w111 cruse tho 
loss of millions of clerical Jobs and will even create a 
depression and unemployment situation thet will dwarf the 
derression of the early thirties. These facts are unfounded, 
besed on the exrerienees of companies oonverting to EDK, Among 
309 eompenies, there have been fewer than twelve employees 
fired due to "DP*. Exoess clerical perronnel are given the 
orportunity to transfer to some other clerical job or to some 
other tyre of work. This is being done throughout the business 
world, and a majority of the personnel transferring are going 
to Joba where they ere being upgraded in both rosition and nay, 

It is the duty of management to bring the clerical 
rersonnel into the EDM: nicture at the beginning of the opers- 
tion so that their cooperation may be obtained. There ghowld be 
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“ld 
factual presenta tions on the DIM installation, and each worker 
ehould be told exaotly whet is in store for him when the EDPM 
program actwelly reaches the office. Management has ex^eri- 
enoed dciffleulty with supervisory anf’ lower management personnel 
who fear that reorganization for the TPP will ceuse them to lose 
their status, rank, and seniority. An EDP system must be 


founded on a trained and comnetent sunervisory force that has 





been developed from the cu ervisory force witbin the comany. 











CHAFTEM III 


ELF APPLICATIONS IN THR NAVY SUIULY نت‎ 





The effectiveness of the Navy Supoly System has been 
ereatly inereesed during the rast ten years, but with the 
innovaticn of stock etetus renorting, financial inventory 
reporting, commodity mans garment «t the Surely Demand Control 
point, centralized storage control, centralized treffie control, 
and meny other advances, there is still a wide ares for 
improvement. Supply activities 55113 oyerate as self-contained 
units to a certain extent, with their own records and reports 
to the bureaus. The advent of Electronic Deta Processing orens 
an enormous fleld for suprliy data on a system-wide basis, 
system aotion and stock reports, end system manarerent analyais. 
Electrie eccounting machines provided for the initial break- 
through on these systems, but only the surface boo been 
scratched., =O? offers the oprortunity for complete data 
integration and for data communication. The Bureau of Supriles 
önd Accounts hes established the following objectives for its 
data processing program: 

1. To establish an Intecrated Dete Processing ٤7 
rrovidins for all aspects of Supply and Related Cnerations 
— Cleotronio iecountinc Esohiínee 

Date rrosenting Meshines 
Deta 1۳۵۲۱۵۵۲۱۵۵10۵ ۵ 
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2. To provide more resnonelve rerorting for preñictinc 
requirements. 

x= To provide more current en? complete failure and 
usage data ne a besis for predloting requirements. 

t. To provide more timely end acourste material 
avaliab111ty data. 

Se To improve vequlaitisning proorĝures. 

be To accelerate material movement to the Fleet and 
Suprorting Unite. 

f. To stuäy future neeäs for System sn? Egalement 
Developnent and Modifigatlon. 

s, T provide optimum support at Industriel Tyre 
Shore Activities. 


In order to achieve there ablactives, the Navy “umi y 
Syatem has formulated the following riane for the we of the |, 
EDP equipment: 


le. Ineorporation ef criteria to permit automatic 
preperation of output ústs--operating on the nrincirle of 
management by exception. 

2. Incorporatiocn of additional criteria in the 
computetion of eystes material requirements. 

3. Tha reduction of processing time for computing 
aupply requirements, as well as the reduction in pracersing 
Sime for preveration of menspenent reports, 

4. Monetary savings through reduction of rersonnel 
(by attrltion) and existing equirmente, and/or intangible 
savings through isproved surely sucport, 

5. Integration of the inventory and finsncirl control 
aspeota of financial nonegecent. 

& Testing and evaluation of supply ressarckh projeots. 

7. Integration of date submitted by trensalssion 
facilities with data processeá by the Automatic Data 
Processing Zqguinmente. 

B. Computation of espere parts for shins, baeed uron, 
end in ratio ta the number of usea for each individual 
Spare DAF e 

G, Eliminste reference work files by consoliásti1on 
ani conversion to magnetis tapes, Gilse storage, or to 
other storsge media commatible with ADP eguipmente. 

10.  Prepurotion of menegement renorts heretofore 
۱۳99:1۳26 due to (1) time reanired to rroduee with 
conventional equipment, er (2) incorporation of eomrlex 
mathematical formulae beyond the caracity of conventisnel 
equipments. 

11. Obtain oanseity for mobilization expansion. 








5 
“U.S., Kavy Departaent, Bureau of Suprlies end Aecounte, 
307111017۸ Letter, Code 2.16.8, 13 Feb. 1954. 
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12. Stratify inventories, as well us to commute bu?pet- 
ary requirements. 

13. Ierrovement in surrly efreotivenesa to oversting 
forces ashore and afloet; the integration of source 
information through high areee treunsmieaion, with ineline 
data processing end simultenecue updeting of basic records 
whenever vossible, to result in outrut action desta for 
appropriate distribution via rapid transmission systems. 

14. Automatic accumulation of surrly dete during ine 
line processing to سے ہد‎ prepam tion and submissions 
or management reports. 

The installations now in operation and planned for the 
Naval Supply hetivities may be divided into the following 
categories: 

1. Thoge applications installed or vlanned for the 
major supriy centera; 

2. Those applications installed or planned for the 
supply depote, large supply depsrtments of ahiryards, air 
statione and other activities with lerge inventories and a hish 
volume of trensactlons; and 

3, Those annlioatione at the Supply Demand Control 
Points. 

The activities with equipment installed, on order, or planned 
are listed in Table 4. 

The large Suprly Centers at Norfolk, Virginia, and 
Oakland, Californie, have mace studies Tor EDrM inatailationse 
to be used for inventory control. Neither of these activities 


have reached a final Aeoision as to the tyne or meke of equine 


ment that will be best suited for their purvose. The studies so 


far heve not been conelusive, but either a medium or lerge tyre 
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Installstion wi13 be maío et both of these activities in early 
1959. The EDPM history and future planning for the Naval 
Supply Center, Norfolk, are similar to those exrected for the 
Raval Supply Center, Oakland, it ie not necessary to disoues 
large supply oenter arnlleations further at this tine. 

At the “upply Depota and the lsrge Supply Departments 
at major sir stations and ahipyards, the TDPY Installations are 
being utilized to facilitate foster data rrocessing end ۵ 
of obtaining information. Tne ISM RiMAC has been installed 
at the Naval Supply Depot, Newport, Mhode Islend, and at the 
Naval Shipyard, Gharleeton, South Carolina, for inventory 
control purposes. The installations at the other Supply Derots 
listed in Table 4 are used primarily for accounting and fiseal 
rroosdures with some stock record keering. 

The Sup-ly Demand Control Pointe offer the greatest 
potential cirect savingre through converaton to EDPH, From 
Table Y above, 1t can be seen thet most of the aetivities hove 
already installed EDPM, anc other activities have equi-sents on 
order or are definitely scheduled for eonversion during 19582 or 
1959. In genersl the advantages thet accrue to the Navy throuch 
the use of the EDPX at the Supply Demand Control Foints ere: 

l. Heduetíon of the processing time oyole of the 
“uerterly Stook Statue Reports, which enables the reduction of 
the quantity of material now necessary in the Surply Demand 
Control Point system, the reduction in the number of ۸ 
reguisitiona through faster sum ly ecntrol ection, an3 more 


frequent cycles of surmiy review of active anā expensive items. 
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مل سه 

2. Supnly Control decialons are programed in the 
equinment, which ears that a mujer portion af suprly requiroa- 
ments, redistribution, aná csneellation actiona are rerformed 
automatically end much faster providing for more unlforsity in 
decision and ua reduction in olerioal time. 

3. The EDPM provides a tool for "Hanagewent by 
Exeention," as all itema sre anulyzed but only those requiring 
further study are vrinted. 

lh, The complete sunniy story is rrovided. 

5e By the use of semory storage, ۳۲۲ 
renorts are eliminated. 

6. The results aceruing from the preceding five 
advantages lead to savings in clerical sersonnel and electric 
accounting machine rental costs. 

The Supply Demand Control Point setivities heve similar 
EDPM probleme as they manage large inventoriea which must be 
kant up-to-date, must be recorted uron, must be reduced or 
increased as reyuired by the demand, and must heve system 
procedures available to permit effective and rarid distribution 
of the stock» At the Aviation “upriy Office, Fhiindelphla, 
Pennsylvanie, etock actions in one quarter totalled 458,000, 
whieh 16 twice the volume of any other Suprly Demand Control 
Point. The Sunrly Demand Control Points de not carry هلا‎ 
inventories, but they manage inventories carried throushort the 
gurnly system. The FDPM 1nstalistions at the Yuprly Demand 
Centrol Pointe sre usuvliy the large typo end oro culte exten- 


give. Therefore, the feasibility studies wost be thorough, the 
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-50- 
programming must be comrleted, end the personnel ado 17 
trained orior to the instellation. The Shire! Marts Control 


Center will be 11000300063 in more detail leter in this parer. 





The Neval Supply Center, Norfolk, Virginie, was chosen 
for Alseussion aa the extensive IBM 305 MAMAC test was made 
there in 1955-1957. Neither of the large centera have TDPH 
apnlied divectiy to eupriy and inventory rroblemc, but tha 
Naval Suorly Center, 081810153, has installed à osrá operated 
IBM 690 which ie used primarily for omyroll anû ءھ‎ 8 
applications, The Kaval Sunrly Center, Norfolk, has no ۷ 
at this time, but a large or medium inetalietion 18 planned 
fer carly 1959. 

The Naval Supply Center, Norfolk, is the major surnly 
activity on the East Cosst end handles the followins tyres of 
material: 

le Aviation auprlies; 

2, General sunrlies; 

3, Fuel; 

h. Shi s! Parts; 

5. Special Xeapons; 

6. Yards and Docs suprlies; and 


T. Frovisions. 


The Center also hes a Turcnase Division und an Annex at Chesthan, 


Virrinia. 
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The Naval Aunrly Center has 5,669 olvilien eenloyees 
of which 1,912 are graded. There aro 550,000 material items 


curried at the Center with the value of about *569,000,000, 


| 
| 

Apmroximately 6,725 expenditure documents are processed daily. 

In eddition to the Supply Center's bueineas, acoounting fer 0 
smaller activities and 10,000 civilian pay accounts àre miin- 
tained. 

The mianion of the Naval Supply Center includes the 
stocking of the vericus tvres of materials for activities ۶ 
above and the rendering of surnly servicas to the fleet sn& shore 
aotivities. with the large volume of business reyuired to 
perform its mission, the nrossibilities of en 071 56 
Was expl red, end a comaittes was established in November, 1954, 
to make the stucy fer EDFN feasibility end applieations. Py 
January, 1955, the committee was operating and held meetings 
with Remington+Rand revrezsentatives. By April, 1955, 
Renington=Rand presented the Naval Supply Center with a 7م‎ 
for a UNIVAC fror immediate conversion to ID? and extensive giv- 
ings were indicated imeediately with greater savinea to accrue 
in the future. 

In November, 1955, the Bureau of Supnlies and 732 
made prrangementa for an installstion of un 13% 305 6٤جب‎ 
(Random Access Method of Accounting Control) to be on sw test 
basis to determine if this TDP system of in-line processing aná 
randomeeceess memory would actuelly handle Navy Inventory 


Control aná the relative financial procedures under slzulsten 
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E Au 
operating ecnditinone; to compere «ni evaluate in-line proceas- 
ing coupled with wanegemont by excention techniques; snd to | 
determine the adaertability ol this equirment to the methods and 
proceedures of the 0171۱1۳ 76۰ | 
In August, 1956, the RAFkC was installed, en? the tests 

were begun. The teots were svecifically tn determine: | 

le The rossibility of maintaining stock and 
financial inventory control reooräa on an FDP system through 
in-line processing of transections against these records} 

2۰ The degree of effectivenens of the decision~ 
making capabilitiss of the commuters; | 

3, The feasibility of a punched=-gard document; 

4. The capabilities of the mechine for erestins 
data for passing action anc atock etatue rerorting; 

5. Tha economic feasibliity of the equipment ھ‎ 
applications; and | 

6. The possibilities of unnliosations to other ھ‎ 
funotions. | 

During the test of the equipment, thirtyeseven programs 

were developed, "debuszeä," en tested. Many of these rrogrems 
vers run in detallo. The tyre of programs teste’ included 
operations of receirt, expenditure, eagh sales, tronsfera anó 
surveys, financial acoounting, the ver diem payroll, and the 
per annum payroll. Ali of the anrlieations tested were success- 
fully applied to the eyuloment. The acceso time required for 
any desired record was 400 to 500 milliseconds. The integrity 


of the information stored on the Diao Memory wsg exoelient 
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سال تام 
throughout the test. The few 1761107008 of the ecutrment were‏ 
due to operator or program feult, and in a few iínmtonces the‏ 
MAMAC felled to pick up the proper sddress from the address‏ 
register.‏ 
The testa proved thet the RAMAC gouló handle the‏ 


oprifsentions tented, aná £n addition, it was ooncluded that 


— — — — -— 


the 1213۸60۷ ig highly decirsbie for Naval Stooking Activities 
having 30,000 to 0,000 motive stock items und a ally trans- 
eetion volume of 2,500 to 4,009. The test of the RAMAC wae 
gomclete? in June, 1957, and the equipment was removed. The | 
machine used wag a prototype todel, and ita usa enable the 
International Business Machines Gorroration to improve the 
rroduction model. 

The teste proved valuable to the Havy Suorly Syetem, es 
shortly after the tastas were soumleted plans were made to 
instali the RAMAC at a supply erot and s major supply activity. 

The Haval Supply Center, Norfolk, i5 still onerating 
with the electric machine seccunting system and studying the 
۲0۱۲ anpliloatinn tz bu meze in April, 1959. The problems being 


encountered arn? 





1. What tyve of equipment should be selected. 
This question hes nos been egelved exeernt that the equicment will, 
be either the large or mediums type; 

2۰ Should the eyuinment be rented or purchraed: aná 

3. Should the Installation be 3018760 awaiting 
ecuiprent and evriication improvement. This question has been 


golved es it e exnected thst there will be no delay beyanî 
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لاب 
the April, 1959, dete. & year's planning end programing cen‏ 
be cocomplished prior to the installation.‏ 
Khen the EDPM conversion 18 made, 1t 18 anticinated‏ 
thet an Fleetronie Date frocessing Control Department will be‏ 


added te the Navel Sursly Center orgenizgation. This ¿epsrtuent 


will handle all EPPM applicationa, make FDPM atudies for further 


apolieationa, ena provide FOPM servioe throughout the Center 
on a common service basis. 

The EDPB conversion at the Naval Sunriy Senter is 
justified as it will eilminste lag time in date processing andá 
will keer the etock control records up-to-date. In personnel 
sevincn, It is estimated that of the 737 personnel now in Stock 
Gentrol, Isaue Control, Machine Records, and the ۳186۵1 Uerart- 


ment, only 190 will be required te perform the functions with 


the “DPM, The dollar savings are estimated to be shout 32445 


ner month, the *DPM and electric acocuntin:z machine rental will 
be increased $7,248 per month, resulting in e net savings of 
$191,467 per month. The EDPM applieation would reduce the 
present issue cyole time from three days to two hours. This 
saving cannot be measured in doliara but will definitely ۵ 


to the overall erfectiveness of the Navy. 





EDP ot tho Nevel Suorly Penot, 
awport, tuode Ialand 


The Naval Suprly Devot, Newport, Rhode Island, wer the 
site of the installation of the first IBN 305 RAMAG, Fimure 10, 
for stock sontrol end stock record keening at a Havai 5۹7 


^etivity. This derot carries an Inventory of about 85,000 


= 


A. cl. ھا‎ D — = 


"n —— nn mn 


MEM "(۱ | k. 


"ap - < -- | 


۳ - g K | و‎ 
ور سوب با سے‎ — 
(th Tr een sam iri a — 
سی رم میں سنہ‎ ne iai 
v G دا اسوں سے پل ان مه‎ MON ۸ 
nie  — بی‎ md 99 „Mn حص‎ 
co -—— f" 
sb £e sl led s (o l. g Ñ 
بآ‎ 
غه کەودووسہ:‎ ¿ivi ہر ہے۱‎ One یه ۱ وحتق‎ 
-—— ای‎ M- T ېي‎ c OP تع وو‎ a, 
DIC UM M Stills. 
A E NC ws 
سس‎ Jede eb e (va AVV muU ou 


EE y 


۱ ۱ x= u | وستة‎ ~a’ lea a - w 2 .. 


u ra moon bart ۸ a. nO r + 
a eh. Age AT وه ی چا ج و‎ l 
pr e ee v m -س اسو‎ 1 
Ade «nd ha "mA ۱١۸ه‎ Fi auo MOMS "Ld ٣٢ 
T4 و مور پس ورس ې‎ ٢ 


1 


- Y wu lese یې‎ 7 
پس‎ «leo amm وب سس‎ 
= $ L. J pm - م‎ 


ر ماه f‏ — 





Printed Output 


This versatile, new serial 
printer—with tape-con- 
trolled carriage—prepares 
reports at speeds up to 80 
lines per minute, depend- 
ing on the number of 
printing positions per line. 


Card Output 


This unit punches output 
data from 305 RAMAC 
into 1BM cards, in any de- 
sired format, at speeds up 
to 100 cards per minute. 
Punching and printing can 
occur at the same time. 


Fi , 0 106-135 


Processing 


Within this section are 
magnetic cores, electronic 
circuitry and a magnetic 
drum to store programs, 
rearrange information and 
perform arithmetical and 
logical processing of data. 
A wired control panel 
contributes to logical deci- 
sion making, as well as 
ease of programming. 


M *05 RANAC 


Disk Storage 


Any record stored here 
can be located directly, at 
random, without search- 
ing through unwanted in- 
formation. Capacity is 
5,000,000 alphamerical 
characters, stored as mag- 
netic spots on the 50 ro- 
tating metal disks, visible 
through the protective 
glass cover. 


Card input 


This unit transfers data 
from punched cards into 
305 RAMAC at speeds up 
to 125 cards per minute. 
Card reading can occur 
simultaneously with other 
programmed operations. 
Several transactions can 
be recorded in one card to 
accelerate data input. 





interrogation and 
Supervision 

From this console, by 
means of the transmittal 
keyboard, memory can be 
interrogated for specific 
facts—at any time. An- 
swers are automatically 
typed by the receiving 
typewriter, mounted on 
the console. The various 
console indicator lights 
and switches aid in mon- 
itoring operations. 
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items, but 75% of their issues are made from 26,000 items. The 


| 
| 
primary mission of the Depot ia to supply shipa and ectivities ۱ 
in the Newrort area, and SO" of the Depot's business 18 fleet | 
| 
۱ 


sunnort. In 1957, the monthly workload averaged 65,000 line 


items nrosensed, 61,260 issues anA 5,757 recsiots. 


In January, 1957, a study of the Supply Depot was begun 
in order to determine the feasibility ef an FDPM conversion. 
The study wes direated toward the limorovement of surnort and 
the asvings of funds. The studies showed that the functions of 
stock, isaue, reoeint, and financial inventory control could be 
eGantea to the FOPM. In this study, it was concluded that the 
feet moving 26,000 items could be mechanized. The estimeted 
savinge in personnel ooste were $146,000 per year, snd a 
usterial (ferms, ete.) savings of $13,000 per year would be 
reelized. The additional costs for the RAMAC Installation would 
be 126,000 per year, making an overall net savings of 0 
estinateö. 

After the studies were completec, and the decicion to 
install the RANAG wes meade, versonnel from within the Perot 
wore selected and trained by means of classroom work, outside 
studies, and visits to other installations having an EDPM, The 
“ves no electric accounting machine operation at the Naval Suprly 
Depot, Newnort, so none af the nersannel chosen had been 
engaged in mechanized operations at the Derot, This differs 
from moat “DPM inetallations where personnel are usually chosen | 
from the alectric accounting machine section to work on the 


EDPM. It was relatively inexpensive to modify the space for the | 
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installation as only 96,500 was required of which 13,200 ma 


expended for air conditioning. 

The RAMAC wes installed at the Naval Suprly Depot in 
December, 1957, and the first phase of the conversion to EDTM 
was completed by mid-February, 195%. This phase was the storage 
of 23,000 items on the RAMAC renresenting S5% of the fast-moving 
items. The rematning 60,000 non-faastemoving items were trans- 
oribed to Hleetronic Accounting Machine Cards the same size and 
forrat veed in estubliahing the stook statue balance cards for 
the EDPM, If one of these elowemoving itens is requested, She 
RAMAC returns the card ag not in memory, and the cerf is 
prosessed by stock control and returned to the PAMAC, ani the 
item is then processed as lf it were in memory. The machine 
nunehes a new Gard updating the balsnees «nd prerearing the esrds 
needed for the nicking ticket and fer the invoice. This opers- 
tion requires six seconds of the machine's time. 

In the processing of regular items in memory, the AAMAC 
syatem has enabled the Deret to have anewers to some 150 
questione within fifteen minutes after the arrival of the | 
involee in the Issue Control Section. Most of this time is ۱ 
scent in the verification of the finanoial fats by versonnel | 
aná key punching a card. Some of the questions enewered are: 

leo Is the item available in stock? 
2. Is the request being nrocesssé on a revlenlah- 

able or non-revlenishable denond, a2 releaned obligation, a 
recelot from rurchase or fror cther Suprliy Officers? 


3. is ledger royting necessary? 
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lj, Is a substitute available? 


p 


5. Is reorder of the item for depot stock 

neceasary? 
The PA4MAC also updates all cuantative item records and financial 
ledgers. In the total time of two hours, work formerly requir- 
ing thirty hours 1s aceomplished. 

In order to align the vhysioal issuing of the material 
with the increased speed of -aperwork procezaing, the 26,000 
fast-moving items were analyzed by the RAC and were reware- 
housed in the orier of item ropulerity based on the number of 
156066. As loostor date 1s in the ZSAXAS and reproduced on the 
picking ticket, the matter of stock number, clase, eto., waa 
not an important consideration in the rewarehousine. After 
the rewarehousing was conpleted, the imrrovement of the whole 
issue operation was undertaken. In the new issuing systen, 
faster action is achieved by having the HiM\C produce two IBM 
card picking tickets, which are received in the warehouse in 
locator sequence and distributed to the werehousemen who begin 
the issuing process immedistely. The issue time has been out 
from eight hours to one hour by the use of this system. The 
Gelivery system was also improved by the use of one oarton for 
each activity or ship, and all Items nlokeil for each activity 
are boxed on arrival at the end of the conveyor where the ware- 
housecen place the items after picking them from the bins. The 
containers are delivered three times dally to the ships at 


Newport and Melville and to setivities in the immediate aren. 
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5) 
The shipa at Davisviile, 'rovidenee, and Fell Niver receive one 
delivery daily. The total RAMAC and 10806۴6 system Larrovement 
has enabled the Depot to deliver ltems within four to five 
hours after the invoice 18 received instesd of the ten to 
twelve days formerly reyuired. 

The MMC installation at the Naval Supply Depot has 
proven very successful, and the Supnly bevartnent, Naval 
Shipyard, Charleston, South Carolina, is now installing ۰ 
and will use the same systems as used at Newport. 

Some of the Imnrovements nlamned ot Kewrort to expedite 
service to the fleet are to install a transceiver at Pier I, 
Bewrort, which is about 1,000 yards from the Mein Suprly Build- 
ing, with oables leading directly into the FAVAC. Request 
documente will be handled through a tranaceiver operator, who 
will key-runch the informetion directly into the RAMAC, and the 
RARAG will produce all documents required for issue of the 
material, A printing punch will be installed in the warehouse 
to signal the warehougeman and give him information so he con 
pick the material. By the time the reguestor can get from the 
pier tc the warehouse, the material wlll be waiting for him. 
This entire procedure tekes about three minutes end will be 
used for priority requisitiona. 

The Internstional Business Machines Cornoration is now 
perfecting an additionsl atorage unit for the RAMAC thet will 
enable the storage of up to 540,000 items ver unit. If these 
unite are rerfected, the Naval Surriy Perot, Newrort, could 


instali sufficient units to rlace all {tere in merory. Another 
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-50- 
possibility in the fleld of additionsl storage on the praesent 
BAMAC is to cut more deeply into the core of the memory dice to 
grin additional storage. The present diso 1s eighteen inches 
in diameter, and cnly the outer five inches are used fer 
storsge. If this depth were increeses, additional storare 
would result. Of the two methods 858000680668, it 1a not 'nown 
which will be verfeoted and arplied to RAMAC inatallationa in 
the supply ٣ ۰ 


EDIM sî the Shing' Parta Control Center 
Vache | en ارا‎ vania 





For the study of an EDPM aprlioation at a Supply Demand 
Control Point, the application eat the Shins! Parte Control 
Center at Mechanicsburg, Pennsylvania, was chosen. The Shine’! 
Parts Control Center is resronsible for administering the 
shine! parts segment of the Navy Sunrly System. Ite resronsi- 
bility covers the gu-ply control appliecstlon for determina tion 
cf requirements, rroourement and nilocation requirerente, 
determination and Gispogsiticn of exoess, and the distribution 
of meterial. It ls also responsible for entnlomiing, prepari- 
tion and maintenance of allowance lista, and related matters. 

The Shins! Parts Control Center is manned by 1,354 
civilian and military personnel and hae a total annual 
operating eost of $7,200,000. The Center manages an inventory 
of 171,000 stock items with a vslue of 495,000,000. With 
the mission of the Center and the inventory figures, it can 
easily be seen that the Ships! Parte Control Center "roviled 
an exoellent spet fcr an EDPM applicetion. In sdlition to the 


above figures, in 1955, 34,000,000 punched eards were required 













ese Rd at ہے نمی‎ 
لس ہم مجد‎ O y 5 Aba 
ya مور ماس‎ ; 
D وو ور يک بد امه‎ e lu > 
Ms cm rotam a عم سم‎ 
A A ۲س‎ >۰" 
کل س‎ as m cle o I 
' Mete ma Tei em am oro می سماام هم‎ te met 
۱ ۶ر‎ Sm Bm +... وسسوم سن‎ 
w-— mine اه‎ dl m com اد سا نت اه‎ 
mier Al حسم وما‎ AA le mm هه‎ W... 
Al a AMÓN وت د ےی سہ؛ جس +مسن.و‎ om هم‎ 
: , —— FÀ Là رر‎ t اسح سيو‎ Qo t— — ٭‎ 
ime m سو ات‎ smod لج سا‎ dem م‎ OO NN 
سے به‎ hmm n m om o» el 2 Do d 
ec Pee عو‎ lang a co Pal] سسسہ‎ e o í“ nn 
"ral ےہ‎ Ww. el ابص کس( ټل‎ "eub edi 
Jada RU عنم . د‎ a q ak ز1ق قد‎ 
i ere! a ee 
O (mar m Xx ہی‎ +L QA. وو فسر کو وی اس‎ 
E of — wa ه عم‎ A 
۱ AMANE c ada: e Ae A e TADO 
PL ني‎ <i)? tiem O e e هچ‎ 
ea e= — = P ىر‎ uw LAT FAL 


































1 





































«blo 
to adjust inventory reoords, comrute activity syvetem require- 
menta, determine budget reguiremente, publish ahice’ parte 
oatalogued, prepare vessel load lists, ond maintain technical | 
engineering data. 

A study of EDPM was mede, und by Auguet, 1954, a 
Suetifiestion for EDP! wos made, ané it was decided that the 
following could be zocomplished! 

1. Imrlementation of a transection reporting 
system and use the meehines as « tocl for managerent by excer- 
tion; 

2. A one-time eavings by a reduction of the 
investment in inventory; 

3. Better budget forecasting with more timely and 
meaningful information; 

4. Maintenance of catalogue sand tsehnieal record 
files, and the use of the EDPM in the conversion to Federal 


Stock Numbers; 





5. An orderly expansion in the event of mobilizs- 
tion; 
6, Reduotion of eleetrenite accounting machine | 
personnel; | 
7۰ Electronico accounting meohine equipment releases. 
On 14 ñugust, 1956, the IBM Tyne 705, Figure 11, inte — 


erated system of record reading and writing devices ۱ 


interconnected through a central processing unit woa offiolally 


installed. Some cf the costs incurred by the Shing’ Parts 
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| i | 
727 Magnetic Tape Units | 714 Card Reader | 734 Magnetic Drum 717 Printer 
I 705 Central Storage Unit 
Operotor's Console Processing Unit 722 Cord Punch 


AN INSTALLATION OF IBM ELECTRONIC DATA-PROCESSING MACHINES 
TYPE 705 AND ASSOCIATED EQUIPMENT 


Fige 11. 705 








Ne 
Control Center orior to the actusl installation and ocvers tion 
of the machines were: 

l. Air conditioning for the installation - * 96,000 

c. Personnel training - 72,000 

3. Analysis effort = £81,500 

i, «A supply of maugnetio tep reels (1,000). 30,000 

Se Tas aseembivy of master teve reccrós - 129,000 

Some of the proeess procedures used at the Shina! ۵ 
Control Center are diseussed below: they are not a com-iste 
coverage of all processes nor are they intended to be a 10% 
detailed exnianation of the entire preceas: 

l. The Fervetual Inventory Record was established 
on magnetic tapes fron punched cards and serves as the master 
record for all stock control and related functions. 

?. The Contract Status Record was developed on 
tare and sequenced by tyre of source dorument and delivery 
dates. 

2. Ferpetual Inventory and Contract Stock Records 
are kept up-to-date for medium, slow moving, and insurance 729 
through the Znios! Farts Control Center end Field Activity 
chsnges, which are recelved daily or less frequently as trang- 
aetions oocur. 

de A File Maintenanoe Run 18 nado weekly to undate 
the Pervetual Inventory Recorá fror transaction detalla end 
stook list detelis converted to tere. In the firat run the 


teres ere merged end in the second run the following actione 
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are accomplished: 

a) The Perretusl Inventory is undated. (Weekly) 

b) A Consolidated Stock Status Rerort tsve is 
created and edited for interrogetion. (eekly) 

e) A Record of Change tope is created, tellored 
to renorting aetivitiea for certsin change codec. (Quarterly) 

d) Creation of 4 Percetusel Inventory Record 
Stock Consolidation tape. (marteriy) 


e) Creation of a work tape for medium and slow 


.سل ار —— 


moving iteme that had actien during the period. (Weekly) 
f) Greation of an edited Consolidated Stock 
Status Report for insurance items which have hed action in the 
preceding bi-weekly period. (Bi-weskly) 
S. al A Bl=weskly Stock Analysia Run ia made to! 
(1) Compute activity recuirementa aná 
excecses, 
(2) Test activities status for eriteria 
۶6 , ۰ 
(3) Determine eritical ۰ 
(4) Compute system requirenente Tor medium 
and slow moving items. 
(5) "reste a work tape for the next run. 
b) Tn the Stock Analyeis Run the following 
action ts taken? 
(1) Initistion of redistribution for 


medium and alow moving items. 
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(2) Creation of a teve for redictribution 
and reallocation of critical items. 

(z) Updeting Terretuel Inventories by 
quantities redistributed and reallocated after tho completion 
of review by stook control. 

(¥) Updating the contract Status Record 
for quantities reallocated after the completion of the review 
of EDFM action by Stook Control. 

(5) Creation ef a worktape for the third 
run, 

e) The third machine run 48 male to: 

(1) Compute evstem requirements for 
excesses for medium moving Items. 

(2) Determine and »llocate Procurement 
quantities. 

(3) Create a procurement action tane. 

(4) Update lerpetual Inventory Reoorás. 

(5) Create an efited Consolidated Stonk 
Stetus Report on medium and slow moving items. 

6. For fast moving items the Pervetus] Inventory 
Record ig undated quarterly through the EXPY Braneh crerations 
and the Stock Control Division. In the ۲۳۲ Branch the 
processes sre similar to the above nrocesses for medium andi 
slow rovine items excert tret more study is made of activity 
inventories, proroesá surnly sotion is initiated, the rrocure- 
ment formula 1s ey nlied to determine the system excesses or 


deficiencies, aná an Eleotronio Accounting Machine Gard is 
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مه ردام 
prepared for each oritiosal, proevrement, rernllacstíon, and‏ 
redistribution wetion. in the Btook Control Division, the ۷‏ 
ection is reviewed, ond any changes sre noted aná sent beck to‏ 
EDIN for correction or updating as reyuired. Items thet 30 not‏ 
lend themselves to automatic rrocessing ore manueliy serernef‏ 
for procurement action.‏ 

Some of the resorts produceá by the 13% 705 that 016 in 
faollitsting more effective supply control st the Shire! Parte 
Control Center are! 

l. The Consolidated Stock Status erort which 18 a 
consolidation of ail individual stock status rerorts of all 
Ships! Perts Control Center etock status rerortine activitics 
reflecting lesue history, stock list and technical information, 
and mobilization reserve quantities; 

2. Replenishment Keecommendations that indicate 
parts thst should be proeured for stock; 

3. Shipment Order Request thet is forwarded to 
0١8181167 and consignee activities indieatine meterial to be 
redistributed; 

lh. Critical Items Report indicating the items in 
oritical short supply; 

Se The Delinguent Replenishment Recommendsetions 
Rerort that shows the recomvendatione for re’ lenishment that 
have not been negotiated into contracts and are 1n excres of 


ninety days old. 


5. The Rerort of Contract Delinguent Itens ا‎ 
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-67- | 
by manufacturera of contract lina items thet are delin uent in 
excese of thirty Jays; 

7. The Rennrt of Surnlus Diarosal Recommendations; 

٩8, The Mrplus Disposal Stetistics Perort; end 

9. The Peat Seller Renert showing items in descend- 
ing eaguence aeoording to the mentity of re-lenishment demnd 


Auring the pagt fiva pears. 


The "TPY Anstellation hea made definite aceomliienments | 


in all the fieläs prorosed at the time the Shire! Parte Control 
Center Juetified the cenversicn. These secomrlishmente are! 

A treneaction reporting syeter has been laple-‏ ه1 
mented, snd the 107 le yreviding o meene of woansgement by‏ 
excer tion;‏ 

There hee beer ¢ ongetire sevinge by the reduce‏ .وم 
tion of tho investment in inventory due toe « thirty day‏ 
reduction in the leac tire of 5,500 slow, medium and insurence‏ 


items. The dollar value of the savinge was 97%6,000 through 





November, 1957; | 
Z, Setter wäge*ine hese heen achieved at the Shine! 
Parte Control Center through the use of rore timely and 


meen£ngfu! informetion produce’ hy the PPE. In the budget 


| 
| 
comrutationa ef the requirenenta and the snalysia of the system 
inventory, 170,009 itema were procesred reaulting An 43,650,000 
ealouwiations by the EDPM; 

+. The asintensnes of catalogue snd teohniosl 
record files by EDPM khoe made It ۰۵9۶۱۱1۵ to keer thrso files 
un=to-üstr on G monthly basia which ie e great lrprovensnt over 


the six months! perizd required prior to the VDPM installation: 
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5. In the event of mabilization, the EDPM waula | 
be utiilced to compute the i1inorosseeaà mobilizatian saterial | 
reuulreä for a completely activated fleet. Reserve fleet ships’ 
needs, advanced base 1515181 outfitting liste, and the items 
needed for mobile logistics eusrort are included in the inte- 
gretsi "DF files at the Shirs' Parts Control Center. 

6 By the use of the “DM in place of the electric 
eceounting @ech ines, the Ships! Parts Control Center hes reduced 
the 195 Tlectrenic Accounting Machine personnel to 126 ۴۷۳ and 
Electronic Aecovnting Merhine versennel, for a £50,000 ner year 
net savings; 

7 ‘Thirty-four eleetrie aecounting machines heve 
been relesaeed, and the annual electria accounting ۵ 
rentri Mes been reduced by (152,000. 

The achievements of tne EDP instalistion in the preseü- ` 
ing peregraph should nor be construed to mean that the ۱ 
installation has reached a point of merfeotion. There are 85111 
many lmproverentáa to be mads on the pree@dures ni the related 
prosedureys at the floi3 activities before onything near perfec- ۱ 
tion may be ۱102930 Ag the oneration vrogres6ts, there sre 
additional uprilestions thet miant serve management in bringing 
about a more effective supnly ovrersticn for shiv s' verts. Some 
of these are: 

l. The Gevelonuent of procedures to rrovíde for 
the machine te determine fraction code aseigneenta. It is | 


indicated thet this my bo fone as e biecroduet of another 
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„AO. 
report und wlli effect considerabla savings of mannower aná 
tina; 

2. An improval ayator for distribution of spaka 
at stocking Points, thereby reducing redistribution 6 
reallocs tion astions: 

7. Under the develonment of the silowsnce parts 
liste, the use of carronent and item rorulntion data will 
provide a basis for the improved 4istribution of atoehs: 

M. A gtuüy of the use of the FUP¥ te mechanize the 
determination of substitute snd suvnerasted items; 

5. The msonine vrojection of material »lanning 
rejuirements for overhanl aná rerslr rrogrima; 

6. The entomatio determination of etenderd prices; 

7. Develorment of atooking progress for fiela 
activities: 

5. Davelorment of prosurement history recoris and 
proourement formulas with further arrllestions of *economie 
buy" princirles; and 

9. Iariementstion of a transceiver network with 
ultinate tepe-to-tare transmission in lieu of munched eards 


and ahlment orders. 
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CHAPTER ۷ 


BOP APPLICAT TONS TO FINANCIAL AND 


AGSCUATIMO DIERATICHE 


General 





The applications of the OPK to finanelal end sceounting 
aetivities hea not progressed to the extent of the sunrly | 
prlicatione. These sre cari onera ted IBM 650 installations ۶ | 
three Supoly Demand Control roints, one 2uvply Center, ond one | 
Surpiy Depot; enother installation et the Naval Burnly Perot, 
Bayonne, New Jersey, is seneculed for the summer of 195%. 
The Surply Demen Control Pointe use tho ۵۷۳۵ overated 


machines primarily for inventory control rurroses, but those 


OOS 


with larger EDPY instellations use the 650 for payrolla, bond ہت‎ 
accounting, allotment accountine, cost distribution, budret 
planning and review, and oost reporting. At the Naval Supvly 


ME — 


Center and the Noval Sun-ly Derots, the oard orerated 650's 
are used for the same purposes as et the Surriy Demand Control 
Pointa with the only inventory apnlioation being in the stock 
record keeping gree, which ies limited to the precesses involved 
in uvdating stock balance osrds and preparing 5556017 transaction 
regietera. 

The derot instealletions for the secounting snd 27235 


applicatione make savings of about 110,000 to 159,009 ver vear 
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„Tin 
possible end, in addition, there are intangible benefits that 
acerue to the donot itself and to its cuatnsers. The EDIM has 
been installed to take advantage of the electronio eystmmn that 
are avallable, and to ;rovide their personnel with experience 
in rrogramming ond operating ۵ stored program computer. 
Although the card operated 650 foes not solve the inventory 
problems, the a4pniloations haves rroven benefiloisl in the fiscal 





The Naval Finance Center at Cleveland, Chio, offers و‎ 
great potential forn savings in the fiseal and accounting fields. 
The Raval Finance Center handles 211 navel personnel allotment 
records, pays all allotment checks and bonds, raya retired and 
fleet reserves versconnel, audits Navy ray recorde, acta as e 
custodian for savings bonds, handle@ the Uniformed Services 
Contingency Option Act Rerort »remraticn, ané other recorá 
keeping and aceounting functions. The volume of work involved 
in these functions will olarify the meaning of the title "Navy 
Finance Center." The following table shows the volume required 


to accomelish tne following functions: 


TABLE 5 
VOLUME OF WORE--NAVY FIPABC" CENTER 


Total Allotwent Recortis Maintained... . 1,364,400 
Monthly Allotment Transactions 


(Brarts an@ etonrs) ... + ه‎ #۷ #۷ + ees 90,300 
Monthly Feymentes--Blanket 
(292 checks) ۰ e e . ° ۰ ۰ ° ° . efi, 000 


Individual 54 مھ‎ Monthly Du o 406,000 
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TAME 5-Continued 
Savings Bonás Monthly و < ه وه ده هه ه‎ . 147,000 
Savingė Bondu Quarterly . . . . . . .. . . . 88,000 
Monthly ۸110880817۳ ng 
(^ddreas changes, correspondence, 
eorpectione, 000) , ء وه وی ه . ه . هه‎ 68,900 
Tay Recort ero Balancing 
DA MOOD يد و هه و 5 و ود و ۰ م۰ د دوه‎ MAN 
In April, 1955, the Naval Finance Center forwarded a 
letter coneerning the feasibility of an EDPW installation, and 
covering the overall theory and sapulicetion for the Center. 
In May, 1955, the Genter wac authorized to organize a fully 
ateffed committee to determine the srecirie equirment fer an 
EOPM inetallation. This 0311015556 waz to be comnosed of Navul 
Finance Center rersonnel on an extra assignment basis, but an 
increase of five additional personnel in the ceiling was author- 
ized for the study if they were needed. The personnel were 
authorised to travel to manufacturers’ plants, attend schools, 
and visit activities having PDPM installations. By July, 1956, 
the committee had completed end submitted a brochure showing 
thet a large FDPM syeten was Gesirable and: 
ول‎ It would rasit in a net arvingen of anproxi- 
mately 8750,000 per year. 
2. That of the fifteen EDP systems evalusted, the 
IBF 705 was rated best for performance and economy, am the 
UNIVAS I wee rated second. 
A month later the trochure wae amended an? an IBM 5 


wee definitely recommended for inatalietion. The Bureau of 


Supr lles end Aecountsa ap-reved the IBM 705 and autherized the 
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Naval Finance Center to establish a permanent organization aná 
make definite plans for the installation. 

Since then, the Navy Management Office and the Assietant 
Secretary of Defense (Comptroller) heve discussed the matter of 
eguipment and instsllation; however, at this time there is no 
EDPM installation at the Naval Finenoe Center. An installation 
is echeduled for Mareh, 1959, but no definite equipment has 
been selected yes. | 

When the IDPM system 1a installed at the Naval Finance 
Center, the following anplications are considered to be feasible 
for conversion: 


l. Allotment Registration. This covers the procure 


— < u iS = سس‎ 


ing of all allotzsent transsctions, älecontinuances, address 
ohanges, and the establishment of magnetic tane files for the 
Aecounting Hecord, Accounting Card, Stencil, and Bond Custody; 
2. Allotment Issuances. This includes the printing 
of the 405,000 allotment cheeks ech month, printing the 
listings for Government Insurance, bank and insurance company 


payments, and the printine of ail monthly vouchers for all 


allotment payments; 

3. Pay Reeoré Zero Balaneing and Analysis. This 
includes the zero belencing of the debits ané oredite on the 
Military Fay Records with the accumulation of all data md bag. 
amrorriation, tax and allotment information; 

l, Pay Record--Allotaent Audit. This is the 
reconciliation of pay record checksages against allotment ray- 


ments. 





— 
س ب ا ۸ 


وچ E‏ :۸ سی ہم ×ح مو وع 












| سسس‎ u سے مل‎ dh um wt oye 
MEE جو‎ Ñ ml 
اعت‎ 






= i 
تس د رلا ہے‎ 


E d 
46 تا چا‎ 
LI 











دا 


e‏ وم ورد ند تست ۰ :۱ نمی مب وسو 
aut mi s Depati mps mmo prad dma =‏ 
ur‏ 

ہے a eee‏ مس هم سیا 
mau wu sq G‏ 
ود مب Er‏ ہب بر Tub qt‏ 
aan)‏ سم هرس ng AUG‏ ےہ (mem peed‏ 

Ms مر ته هسو بل‎ SALUS 
r aa arm ten rem وأ ون أت سجس‎ 
(eM و سھس‎ $ AS 
[ILLI و برا‎ I سز‎ 
mem up ao | 

(EMO codd c wie igi c! c u 2 
جحد ومسلم به هس‎ ofl ied de s) uw cu یں سس سید‎ 
wala, شک‎ jl. Ve men نت تس‎ L QA 
ې‎ rs e E (Pem 

A RRE aA 








كك 











un dle co AA A a A و١س‎ 


a 





=7 
G, Retired and fleet Reserve Cheoh Igeuances; 
6. Uniform Services Contingency Option ‘ct Neports. 
This is a tavulation of the datm required in connection with 
the reverts and records necessary; aná 


7. Personnel Accounting Mechines Inetalletion Pile. 


This application 18 c-neíiüered to be margins], and 1t includes | 


& loestor file containing a current acdreas for esch service- 
man in the Navy. 

If sn XDPH i8 inetalled, end the above arvlieatione are 
established, the eatimated monthly rentels of the equiment are 
£26,907 per month for the 124 Xerox System ano 128,384 per 


month for the UNIVAC ie-Printer Punch System, In consideration 





of the personnel savings, 1% is estimated thet the IBM 705 will 
enable 149,555 in vayroll eosts to be saved monthly, aná an 
overall net savings of 116,583 per month. The UNIVAC I will 
result in a payroll savings of 53,657 per month with en sversll 
net esvines of 122,357 ver month. These setimtei sevinge are 
considered sonservative and eo net lnolude sovines لأسا‎ 7 
be measured in dollara e.eily, as! 

l. Savings to bo realired through the annlieation 
of other miner Center operations to the FDP; 

0. Savings attributable to other Neval Finance 
Center intermittent asalenment s; 

7. Savings due to the reduetion of clerical errors; 
4, Savings eontingent on future administrative 


decialons es €trs legusnes of a runched card sevines band; ana 
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5. Savings to be realised through the rental of 
unused computer tine ta the Novy Regional Accounts Office, 
Cleveland, and to the Bureny of Navel Personnel Fosily Allow- 
ance Agtivity. 

In addition tn the arnliaatinns for the computer listed 
ahove, some of the future spnllestlona possible for ennsiders- 
tion »t the Naval Finange Center are: 

le Phe centralization of the 160,000 Reserve Drill 
Pay Assounts that are now carrisf at the Kavy Accounts 
Diabursing Offises end at sone of the major air stationa. 

These accounts require payment querterly and would be ume ted 
and cyslei at times when the somruter waa not beine used in 
other acrligsetions; and 

24 The eentralization of all 400,000 pay recoris 
for naval versonnel. This would ellminate the maintenanse of 
the rav cards 2% each activity by the Disbursing Officer. The | 
Dlsbursing Officer would make reymente and forward vay vouchers 


| 
to the Naval Finsnos Center where the yay renerd would be maine 
| 


The amniination of the LDPM Por financial and acoownting 


tained’. 


operetions throughout the Navy anposars to be very practical for 
activities with a suffleient volume of business to justify ther. 
In gunnly setivitier where the machines ere installed primarily 
for suvrly end inventorv control, the financial operations sould 
| 


be programmed an4 accammlished during the unschecuicd tine on 


the machines., However, care miat be taken to insure thet the 
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primary nission of the installation f5 hot crowded out and 
rendered inefficient due fic ather uségos of the cormruterea. 
In many of the large centers and derote, it may srove more 
feasible to instell separate FUIPH systems, one for inventory 


and stock ocntrol und the other for fineneiel accovntine. 








CHAPTTA V 
THE PUTUFE OF ELECTAOKIC DATA ) 0 


The development of the "DPM during the rast eilt years 
from its infancy to its present stature has been fantastic. 
Considering the aveec, the resulta being attained, the new 
application possibilities, and the machine reliability, we can 
readily understand how FDINa will cause a rrofcund change in 
office prooedures, methods of scientific calculations, end the 
production of masses of data for management use to analyze ite 
requirements realistically and comprehensively. In the Navy 
Supply System the objective to be attained by the use of the 
ECPH ia the oavabliity of the machines to provide the most 
effective Geta hencling techniques and the maximus amount of 
useful marna geneng information. 

The future of the IDF usage is closely ۲۸۵۵ to the 
future technicological improvements that can be mafe in the 
machines. One of the mejor advances, elreecy used tr rocket 
málos and 1.20 exoerimental cor-uters, la the use of the 
traneiator in vlace of the vacuum tube. The advontóges of the 


transistor ere thit it i6 much emeller, hae o much longer life 





than the yecuum tubes, ant increases the religdility of the 


unit. Other advences are the esnufacturing teehnijve of printed 
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| 

| 
circuits und automitio devices to wire electronic oircuite. 
These will eliminate errors in eceruter fabrication thereby 
Saving wntold hours of lobor and will be û Major factor in | 
decreating the coat of computers. These improvementa „nA others 
to be developed wiil wid in the production of commuters that 
will be Gmail, chean, use little power, give out little hant, 
ane have extremely rellmble operntins chergctoristins. 

The latest Gevelopuentz in computer esim aná these to 
be nede in the near future make it yrobehle that all 1 
vesael6 will be equipped with some tye o? commter or computer 
system within the next ten veers. On larger enlpa, as sirereft 
carriers, a Qonrlote computer avstem could be inetallad; and a 
Sa&eller singlo wait system nould ve installed on the smellor 
ships. “he semputer ayétem would necessarily be smail, compact, 
and very cubetantinliy eonstructrá for seaworthinessa. 
Conceivable usos for shivboard installations include 

mechanization of rersonnel, ray, gupoly, smzre parts, and other 
inventory records. Repid logistic support could be sttained by 


the use of transceivers or other radio technigues thet would 





read requirements inte the eomruter ayaten aboard ۹۸۲۱۲ 1۲ ۵ 
or at sumniy activities and initiate the ohyalcal movement of | 
۹م 8ج010‎ itona within minutes. This rrocedure sould be 
sccomrlished on a worldewide basis making possible inldetermin- | 
able eavines in inventory coate and increnged militery 

efficienor. A trely centreliced rersonnel sontrol aná ۱۷۶-1۵۰ 


inventory cantral evetes could be verfected. Othar 7۷13ات‎ 9 


sucb ee navigstional problems, Puel usage, machinery maintensnoe 
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Qu 
control, 6$s6511e gpuildencee en? treokinc, sn? fire control 
problems coula be solved repicly. Another mosribllity is a 
complete ahip ererration, both ridge and engine room proecetures, 
by ecrmntar control. ۸ ehlp could be ateered autometicaliy by 
punched tere or card control with automatic course chenrea ae 
áirectad by the card er punched tare or, as necessary, Awe to 
wind or current vorisnoes Galouleted, by the computar. There 
oould be radar integration thet would warn the com-uter of 
approsehing vesaels or objects ao that the comruter could teke 
sutomstic aotinn as required. 

The ayastem Gesien and lorie of the eleatranic scorruter 
of the future 1s Gifficult to predict. Future machine changes 
depend uron operating exoeríienoe ond the reouirerents of the 
users. This requires e closer cocráinastion of the Gosim 
engineers and tha business syatem personnel than there is nt 
ووو ووس‎ The achievement of really automatic date mroearding 
will come into being when oowpyters are used for storage of 
data and for actual on-line ar real tine data proasssinr. This 
means that data may be fed into the com"uters from a variety of 
sources, end that the arithsetiou] and logies1 sections will be 
tims-sharel anong a large varlety of sooerationa. With the 
fantastic speed of tne cormputere possible, this will sallow for 
a centr:lized computer to have oomnlete cognizance aná control 
over al}. basic data vrececring functions within a company m e 
continuous basis. 

"ith all of the eysteme improvement in FDP, the 


com utera wili benefit management only to the extent that 











CHAPTER VI 
CONCLUSIONS AND RECOMKENDA TI ONE 


2 
Ga ۱ Le í 


Neectronia datos vrocescinc machines have Jemrnstrsted 
their abiilty te heantle most of the cleriosl type funetirne in 
the Wavy Supply System. These fvnotilone oan be blanted to the 
EDPM with fee chengos being requires. Alresdy wort of the 
Sunply Demata Control Polute have an EDN apeten operating or 
eu omer, the large supoly centers wii be convertel to the 
KFDUSS within Æ yest, tne ihe surpir ¿spots anf supply denart- 
ments of eejor industrial activities havs begun FOP 
conversions. 

EDE ineteliations ere expensive: the ٣7+78٤ 
etnies, the treining of personnel, the procreoming, and the 
site crensration require s congiósrsble ovtley of nanmower and 
money mrier to the ectuel 1rateilation cl the machines. In 
the Navy's feaalbiilty esudies, it has been eoneludec that 
these exnenditures will be dompenested for by the eavinge of 
clerical werconnel an? eleotrenic accounting machine renteis. 
Throuchout the Mavy, the resulta of the BPE inetallationsa 
have effected Ebe savines, that were eetiratec-in the feani- 


vi^ ity efudine. fdded benefits thet # وا هه‎ with the FDPV 
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installetiona are: 
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1. 819781801606 ۶ں‎ sunport with faster processing 
ef eupply procedural documents! 

eo More reliable inforantiíon Turnished to manage- 
ment for decision meking; 

%, Phe reduction 9? rersonns1 sn% offige space 
requlrements; end x 

4. The inoressed mobilization potential for the 
supply survort of the Navy. 

One other imvortent sypllirection of the TDPM la its 
effect on operations research. Usage ete figures, allowsnas 
listo, stocking rolisies, and procurement rolictes are used in 
onerations research, and through FDP, they oon be integrated 
aná analyzed much more efficiently than ever before. These 
anslvaes ۲ 9740! resulte thet sliow savings of funás and give 


added effi tioisney to the supniy system. 


ence tions‏ موی 
the Ravy Supply System has scdorte@ the UDAM and de‏ 





weil £&fvenceó in their ingetaliations. The s 
tionz thet wi atrenrthen the Hevy Surpiy “EPA rroeram Ere 
هو اه‎ 

Thet thee "urea of Supplies und *ecounte‏ هد 
aon tinue etwiies of "OPM arrilcsrions with the eid to determine‏ 
the integration of the issve-stock control vroseluren wish the‏ 
finenciad pecounnting and related vresedures;‏ 

۶. That the Duresau of Guyvclies and becovunta imati- 
tute a more wiZderpres£ vrorrsma for training Sucrly Officers on 


ET 


DP. This program should be us extensive es possible so that 
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~5 
officers in „ll ranks receive the mininve of an introduotry 
course to EDP. KDP ghoulëe be Anecludec in the curriculums of ull 
Supply Corps Sehools end the graduate schools athenied by 
Surely Corpa Officers. EV instruction should bs emphasis od 
at gsueply and finenciól manegement field conferences. Supply 
information madla such an tho Sevsietter ehould inerease their 
coverage of CDP ayppilestione an’ yvregresa. Ton suvrly and 
financial managers should receive instruotionnl ana informa- 
tional literature on the develomments ent rrojects concerning 
FUP. 

5. That the training of civilitan and enlister 
personnel should be inerenged om! expedited go thet the Navy 
wiil have suffiolent proeraonnol for expansion ani in the event 
of mobilisation. 

h, hat long range planning for ODPM appileationa 
be formmiated to cover perisds of two to five veare, Five ۵ 
ten years, ana mobilization if 1% beenmes necessary. Thaye 
Plana would recuire oonstant urdatine to heen current with 
technical and orocecuml advancee thet ore being made. 

56. That further atudies of Fo? srpiluation 0 
“ohile Lowiatics Summert be undertaken with the ain to datere 
mine the nearess eghelen in the suppert structure to the 


operating ferees where Er would be feasible. 
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